Identification of genes in the genome of the archaeon Methanosarcina mazeii that code for homologs of nuclear eukaryotic molecules involved in RNA processing.
A 2.6kb fragment of chromosomal DNA from the archaeon Methanosarcina mazeii was sequenced and analyzed, and it was found to contain coding regions for three proteins that were 321, 234, and 193 amino acids (aa) in length. Homologs of the 321-aa protein were found in all archaeal genomes examined, but not in eukaryotic or bacterial genomes, with one exception in the latter. The protein with 234aa (named PrpM) was most similar to the putative protein Prp31p from Methanobacterium thermoautotrophicum, while the 193-aa protein (named FibM) was identified as an archaeal fibrillarin homolog. Prp and fibrillarin proteins are involved in RNA processing in eukaryotes, but their functions in archaea are not yet understood. The M. mazeii PrpM was also similar to three proteins from Saccharomyces cerevisiae: Prp31p, Nop56p, and Nop58p. Prp31p is a pre-mRNA processing protein, while Nop56p and Nop58p are involved in rRNA processing and interact with fibrillarin. No homologs of either protein were found in bacteria. The archaeal fibrillarin was shorter than its eukaryotic counterpart because it lacked the N-terminal glycine-arginine-rich (GAR) domain, present in most eukaryal homologs. The archaeal prp and fibrillarin gene homologs were found adjacent to each other, whereas in eukarya these genes are on separate chromosomes. Sequence signatures typical of the eukaryal molecules were identified in the M. mazeii and the other archaeal molecules studied. The close proximity of the prp and fib genes raises the possibility of a Prp-fibrillarin interaction in archaea.